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United States (Patent Ixademar^Office 
DETAILED ACTION 

Response to Amendment 

1. This Office Action is in response to applicant's amendment filed on 09/15/ 03, 
As directed by the amendment claim 5 is cancelled, new claims 33-97 were added and 
claims 1-4, 6, 8-10, 15, 20-24 & 27-32 were amended. Claims 1-4 & 6-97 are pending in 
the application. 

Drawings 

2. The drawings with drawing changes for Figures 2 & 5 were received on 
09/15/03. These drawings are approved. 

3. The replacement formal drawings were received on 09/ 15/03. These drawings 
are approved. 
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Specification 

4. The disclosure is objected to because of the following minor informalities: on 
page 7, line 16, the partial recitation "and reduces leakage between the containment 
ring or eccentric ring 20 and housing 22" should be deleted because the seal is not along 
any fluid path between the eccentric and the interior of the housing and on page 8 lines 
13-16 clearly describe the function of the seal, on page 16, lines 8 & 12, "138" should 
read -139--. 

Appropriate correction is required. 

5. The substitute specification filed on 02/ 13/ 03 has not been entered because of 
the changes required as addressed in paragraph 2 above. 

Claim Objections 

6. Claims 40 & 80 is objected to because of the following informality: line 3, "the 
the" should read --the-. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

7. Claims 1-27, 30, 32 & 87-97 are rejected under 35 U.S.C 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains 
subject matter that was not described in the specification in such a way as to reasonably 
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convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. The use of the recitations "first 
feedback signal" and "second feedback signal" constitute new matter per delegating 
authority. The term "feedback" is not found in the specification. The specification uses 
the following terminology in addressing the signal(s): "fluid" and "pressure". 

8. Claim 94 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 94, line 12, the partial recitation "at a first end 
to the flow control valve" should recite -at a first spring end to a spool of the flow 
control valve--. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

10. Claims 62-66, 70 & 75 are rejected under 35 U.S.C. 102(b) as being anticipated by 
(5,545,014) to Sundberg et al. 
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Sundberg et al., Figures 1-8, in particular Figures 2 & 3 displayed above disclose 
a variable displacement vane pump (11), comprising: a housing {(19), (20)} defining a 
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chamber, a pump inlet (36) through which fluid enters the housing {(19), (20)} and a 
pump outlet (25) through which fluid is discharged from the housing (19) under 
pressure; a containment ring or eccentric ring (14) pivotally (34) carried by the housing 
(20) for movement between a first position and a second position and defining an 
opening {not reference signed} with an internal surface (14a); a rotor (12) carried by the 
housing {(19), (20)} for rotation relative to the internal surface (14a) and to having a 
plurality of slots {(31), (33)} extending inwardly into the rotor (12) from an exterior of 
the rotor; a plurality of vanes (13) carried by the rotor with each vane slidably received 
in a slot {(31), (33)} in the rotor (12); a first actuator {See Figs. 2 & 3 right-hand piston 
touching (44)} responsive to application of fluid under pressure in a first actuation 
pressure signal and operable to pivot the containment ring or eccentric ring (14) in a 
first direction; and a second actuator {See Figs. 2 & 3 left-hand piston touching (44)} 
responsive to application of fluid under pressure in a second actuation pressure signal 
and operable to pivot the containment ring or eccentric ring (14) in a second direction. 
The first actuator {See Figs. 2 & 3 right-hand piston touching (44)} is a piston slidably 
carried by the body (20) and responsive to a first actuation pressure signal and the said 
second direction {See Figs. 2 & 3 at (44)} is in a direction opposite of the first direction. 
The first actuator {See Figs. 2 & 3 right-hand piston touching (44)} includes a spring 
{not reference signed} that in yielding biases the containment ring or eccentric ring (14) 
in said first direction. The pump (11) comprises a pivot pin (34) about which the 
containment ring or eccentric ring (14) pivots, said pivot pin (34) defining a pivot axis of 
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the containment ring or eccentric ring (14) which is offset from the axis of the rotor by 
about one-half the maximum eccentricity of the containment ring or eccentric ring (14) 
relative to the rotor (12). The slots (33) in the rotor (12) extend radially inwardly on the 
rotor (12). The said first and second actuators are fluid acting directly (44) on said 
containment ring (14). See Sundberg et al., Figures 1-8, and respective portions, 
abstract, col. 5 lines 10-67, col. 6 lines 1-67, col. 7 lines 1-67, col. 8 lines 1-62, of the 
detailed description. 



11. Claims 62-65, 70 & 75 are rejected under 35 U.S.C. 102(b) as being anticipated by 
(5,545,018) to Sundberg. 




Sundberg, Figures 1-3, in particular Figures 1 & 2 as immediately displayed 
above disclose a variable displacement vane pump (11), comprising: a housing (20) 
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defining a chamber, a pump inlet {not reference signed} through which fluid enters the 
housing (20) and a pump outlet {not reference signed} through which fluid is 
discharged from the housing (20) under pressure; a containment ring or eccentric ring 
(14) pivotally (18) carried by the housing (20) for movement between a first position and 
a second position and defining an opening {not reference signed} with an internal 
surface (14a); a rotor (12) carried by the housing (20) for rotation relative to the internal 
surface (14a) and to having a plurality of slots (17) extending inwardly into the rotor 
(12) from an exterior of the rotor; a plurality of vanes (13) carried by the rotor with each 
vane slidably received in a slot (17) in the rotor (12); a first actuator {See Fig. 2 right- 
hand piston touching (44)} responsive to application of fluid under pressure in a first 
actuation pressure signal and operable to pivot the containment ring or eccentric ring 
(14) in a first direction; and a second actuator {See Fig. 2 left-hand piston touching (44)} 
responsive to application of fluid under pressure in a second actuation pressure signal 
and operable to pivot the containment ring or eccentric ring (14) in a second direction. 
The first actuator {See Fig. 2 right-hand piston touching (44)} is a piston slidably carried 
by the body (20) and responsive to a first actuation pressure signal and the said second 
direction {See Fig. 2 at (44)} is in a direction opposite of the first direction. The pump 
(11) also comprises a seal {(33), (34)} between the containment ring or eccentric ring (14) 
and the housing defining a fluid chamber between the housing {(15), (16), (20)} and 
containment ring or eccentric ring (14) with fluid under pressure in the fluid chamber 
defining the first actuator. The slots (17) in the rotor (12) extend radially inwardly on 
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the rotor (12). The seal {(33), (34)} is carried on the housing {(15), (16), (20)}. The said 
first and second actuators are fluid acting directly {on the stem handle} on said 
containment ring (14). See Sundberg, Figures 1-3, and respective portions, abstract, col. 
3 lines 60-67, col. 4 lines 1-67, col. 5 lines 1-56, of the detailed description. 

12. Claims 62-65, 70 & 75 are rejected under 35 U.S.C. 102(b) as being anticipated by 
(3,918,855) to Bornholdt. 



RG.I 




Bornholdt, Figure 1 as immediately displayed above discloses a variable 
displacement vane pump, comprising: a housing (1) defining a chamber, a pump inlet 
{not reference signed in (1)} through which fluid enters the housing and a pump outlet 
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{not reference signed in (1)} through which fluid is discharged from the housing under 
pressure; a containment ring or eccentric ring (6) pivotally (18) carried by the housing 
(1) for movement between a first position and a second position and defining an 
opening {not reference signed} with an internal surface (6a); a rotor (2) carried by the 
housing (1) for rotation relative to the internal surface (6a) and to having a plurality of 
slots (4) extending inwardly into the rotor (2) from an exterior of the rotor; a plurality of 
vanes (5) carried by the rotor (2) with each vane (5) slidably received in a slot (4) in the 
rotor; a first actuator {(7) or (8)} responsive to application of fluid under pressure in a 
first actuation pressure signal and operable to pivot (18) the containment ring or 
eccentric ring (6) in a first direction; and a second actuator {(8) or (7)} responsive to 
application of fluid under pressure in a second actuation pressure signal and operable 
to pivot the containment ring or eccentric ring (6) in a second direction. The first 
actuator {(7) or (8)} is a piston slidably carried by the body and responsive to a first 
actuation pressure signal. The said second direction is in a direction opposite of the 
first direction. The slots (4) in the rotor (2) extend radially inwardly on the rotor (2). 
The vanes (5) have leading and trailing faces and the slots (4) in the rotor (2) are slightly 
wider than the vanes (5) {vanes slide in slots - not an interference fit} so that a fluid film 
forms {especially after vane wear} between the rotor (2) and the leading and trailing 
faces of each vane (5). Especially after vane (5) wear against slot (4) a fluid seal is 
formed by contact between the vane (5) and rotor (2). The said first and second 
actuators {(7) & (8)} are fluidly acting directly on said containment ring (14). See 
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Bornholdt, Figure 1, and respective portions, abstract, col. 3 lines 30-68, col. 4 lines 1-68, 
col. 5 lines 1-34, of the detailed description. 



13. Claims 62-66, 69, 70 & 75 are rejected under 35 U.S.C. 102(b) as being anticipated 
by (5,141,418) to Ohtaki et al. 




Ohtaki et al., Figures 1-7, in particular Figure 1 as immediately displayed above 
disclose a variable displacement vane pump (10), comprising: a housing {(11a), (lib)} 
defining a chamber (24), a pump inlet {not reference signed} through which fluid 
enters the housing {(11a), (lib)} and a pump outlet (40) through which fluid is 
discharged from the housing (11) under pressure; a containment ring or eccentric ring 
(20) pivotally (23) carried by the housing (11) for movement between a first position 
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and a second position and defining an opening {not reference signed} with an internal 
surface (21); a rotor (14) carried by the housing {(11a), (lib)} for rotation relative to the 
internal surface (21) and to having a plurality of slots {(16), (17)} extending inwardly 
into the rotor (14) from an exterior of the rotor; a plurality of vanes (15) carried by the 
rotor (14) with each vane slidably received in a slot {(16), (17)} in the rotor (14); a first 
actuator {Right-hand piston (33) touching (22)} responsive to application of fluid under 
pressure and operable to pivot the containment ring or eccentric ring (20) in a first 
direction; and a second actuator {Left -hand piston (37) touching (22)} responsive to 
application of fluid under pressure and operable to pivot the containment ring or 
eccentric ring (20) in a second direction. The first actuator {Right-hand piston (33) 
touching (22)} is a piston slidably carried by the body (11) and responsive to a first 
actuation pressure signal {in (43)} and the said second direction {See (22)} is in a 
direction opposite of the first direction. The second actuator is a piston (37) slidably 
carried by the body (11) and responsive to a second actuation pressure signal {in (41)}. 
The first actuator {Right-hand piston (33) touching (22)} includes a spring (34) that in 
yielding biases the containment ring or eccentric ring (22) in said first direction. The 
pump (11) comprises a pivot pin (23) about which the containment ring or eccentric 
ring (20) pivots, said pivot pin (23) defining a pivot axis of the containment ring or 
eccentric ring (20) which is offset from the axis of the rotor by about one-half the 
maximum eccentricity of the containment ring or eccentric ring (20) relative to the 
rotor (14). The slots in the rotor {(16), (17)} extend radially inwardly on the rotor (14). 
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The said first and second actuators are fluid acting directly (22) on said containment 
ring {(20), (22)}. A {passive} control {restricting} valve (45) is responsive to a first fluid 
pressure signal {in (41) and a second fluid pressure signal {in (43)}. See Ohtaki et al, 
Figures 1-7, and respective portions, abstract, col. 2 lines 35-68, cols. 3 & 4 lines 1-68, of 
the detailed description. 



Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the differences 
between the subject matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

15. Claims 1-4, 6, 9, 10, 15, 22, 27, 32, 62-66, 69, 70, 75, 87, 88 & 94 are rejected under 
35 U.S.C. 103(a) as being unpatentable over (4,710,106) to Iwata et al. and further in 
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view of (5,141,418) to Ohtaki et al. as applied to claims 62-66, 69, 70 & 75 in paragraph 
13 above. 
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Iwata et al. Figures 1 & 2 as immediately displayed above disclose a variable 
displacement pump (100) containing a first actuator (501) responsive to application of 
fluid pressure {in (620)} and a second actuator responsive (502) responsive to 
application of fluid under pressure {in (621)} wherein control and positioning of the first 
(501) and second actuators (502) are a function of a first feedback {fluid, pressure} signal 
(Pd) and a second feedback {fluid, pressure} signal (Pi) taken from discrete locations 
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separated by a degree of inherent hydraulic resistance in a downstream fluid circuit {in 
line (200)}. Iwata et al. also discloses a compression spring (640) connected to a first end 
(601) of the flow control valve (600). The second end of the spring (604) is connected to a 
target piston (TP). 

Iwata et al. does not disclose the variable displacement pump to be a rotary vane 
pump. See Iwata et al. Figures 1-5 and respective portions, abstract, and remaining 
disclosure. 

As set forth above in the rejection of claims 62-66, 69, 70 & 75, Ohtaki et al. 
discloses the rotary vane pump as claimed. See Ohtaki et al, Figures 1-7, and respective 
portions, abstract, col. 2 lines 35-68, cols. 3 & 4 lines 1-68, of the detailed description. 

It would have been obvious to an artisan of ordinary skill in the art at the time 
the invention was made to take the invention of Iwata et al. and modify it to use the 
rotary vane pump of Ohtaki et al. so as to use a rotary vane pump instead of the more 
expensive rotary cylinder pump of Iwata et al. 

16. Claims 1, 7, 8, 16, 18, 19, 33, 62-69, 76, 78, 87, 88 & 94 are rejected under 35 
U.S.C. 103(a) as being unpatentable over (4,710,106) to Iwata et al., and further in view 
of (JP362294790A) to Takagi et al. 

Iwata et al. Figures 1 & 2 disclose a variable displacement pump (100) containing 
a first actuator (501) responsive to application of fluid pressure {in (620)} and a second 
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actuator responsive (502) responsive to application of fluid under pressure {in (621)} 
wherein control and positioning of the first (501) and second actuators (502) are a 
function of a first feedback {fluid, pressure} signal (Pd) and a second feedback {fluid, 
pressure) signal (Pi) taken from discrete locations separated by a degree of inherent 
hydraulic resistance in a downstream fluid circuit {in line (200)}. Iwata et al. also 
discloses a compression spring (640) connected to a first end (601) of the flow control 
valve (600). The second end of the spring (604) is connected to a target piston (TP). 

Iwata et al. does not disclose the variable displacement pump to be a rotary vane 



pump. See Iwata et al. Figures 1-5 and respective portions, abstract, and remaining 
disclosure. 




Takagi et al. Figures 1, 3 & 4 as immediately displayed above disclose a rotary 
vane pump with first fluid actuator (4) and second fluid actuator (5) with seal(s) (6), 
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rotor (8), vanes (9). First and second fluid chambers defined between first and second 
fluid actuators and seals (6). See Takagi et al. Figures 1-4 and English abstract. 

It would have been obvious to an artisan of ordinary skill in the art at the time 
the invention was made to take the invention of Iwata et al. and modify it to use the 
rotary vane pump of Takagi et al. so as to use a rotary vane pump instead of the more 
expensive rotary cylinder pump of Iwata et al. 

17. Claim 30 & 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Iwata et al. in view of Ohtaki et al. as applied to claims 1-6, 9, 10, 15, 22, 27, 32, 62-66, 69, 
70, 75, 87, 88 & 94 in paragraph 15 above, and further in view of (4,468,173) to 
Dantlgraber. 

As set forth above in the rejections of claims 1-6, 9, 10, 15, 22, 27, 32, 62-66, 69, 70, 
75, 87, 88 & 94 Iwata et al. in view of Ohtaki et al. discloses the invention substantially 
as claimed. 

Iwata et al. in view of Ohtaki et al. discloses using the fluid circuit in the 
automotive applications but does not disclose using the fluid circuit responsive to 
engine conditions. 
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Dantlgraber, Figures 1 as immediately displayed above discloses a pressure 
control valve (8) responsive to a first pilot pressure {via (19)} to control application of 
said first fluid pressure to said first actuator (4), and responsive to a second pilot 
pressure {via (7) & (16)} to control application of said second fluid pressure to said 
second actuator (5). Dantlgraber also discloses a control circuit that can be responsive 
to engine conditions {Load (3)} for providing a variable targeting of pump output 
{abstract - low and high pressure ranges of a variable displacement pump} wherein 
pressure from the oil circuit in the engine {Load (3)} acts on the first actuator (4) and 
pressure from the outlet acts {via (6)} on the second actuator (5) for variable control of 
the eccentric ring {in (1)} in response to these conditions. The pump comprises an 
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exhaust {discharge} opening {connected to (2)}. See Dantlgraber, Figures 1-3, and 
respective portions, abstract, col. 2 lines 40-68, col. 3 lines 1-68, col. 4 lines 1-28, of the 
detailed description. 

It would have been obvious to an artisan of ordinary skill in the art at the time 
the invention was made to take the invention of Iwata et al. in view of Ohtaki et al. and 
modify it according to Dantlgraber and set the control circuit responsive to engine 
conditions {loads} so as to use the invention to supply oil to the engine for lubrication. 

18. Claim 30 & 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Iwata et al. in view of Ohtaki et al. as applied to claims 1-6, 9, 10, 15, 22, 27, 32, 62-66, 69, 
70, 75, 87, 88 & 94 in paragraph 15 above, and further in view of (5,052,896) to Fischer et 
al. 

As set forth above in the rejections of claims 1-6, 9, 10, 15, 22, 27, 32, 62-66, 69, 70, 
75, 87, 88 & 94 Iwata et al. in view of Ohtaki et al. discloses the invention substantially 
as claimed. 

Iwata et al. in view of Ohtaki et al. discloses using the fluid circuit in the 
automotive applications but does not disclose using the fluid circuit responsive to 
engine conditions. 
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Sole Figure 



Fischer et al., sole Figure as immediately displayed above discloses a pressure 
control valve (13) responsive to a first pilot pressure {via (33)} to control application of 
said first fluid pressure to said first actuator (4), and responsive to a second pilot 
pressure {via (12)} to control application of said second fluid pressure to said second 
actuator (3). Fisher et al also discloses a control circuit that can be responsive to engine 
conditions {Load (45)} for providing a variable targeting of pump output {abstract - 
adjustment means for changing the output volume of fluid pump} wherein pressure 
from the oil circuit in the engine {Load (45)} acts on the first actuator (4) and pressure 
from the outlet acts {via (9)} on the second actuator (3) for variable control of the 
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eccentric ring (2) in response to these conditions. The pump comprises an exhaust 
{discharge} opening {connected to (10). See Fischer et al., sole Figure, and respective 
portions, abstract, col. 3 lines 15-68, cols. 4 & 5 lines 1-68, col. 6 lines 1-6, of the detailed 
description. 

It would have been obvious to an artisan of ordinary skill in the art at the time 
the invention was made to take the invention of Iwata et al. in view of Ohtaki et al. and 
modify it according to Fischer et al. and set the control circuit responsive to engine 
conditions {loads} so as to use the invention to supply oil to the engine for lubrication. 

19. Claims 11 & 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
(4,710,106) to Iwata et al. in view of (5,141,418) to Ohtaki et al. as applied to claims 1-4, 
6, 9, 10, 15, 22, 27, 32, 62-66, 69, 70, 75, 87, 88 & 94 in paragraph 15 above, and further in 
view of (4,850,269) to Hancock et al. 

As set forth above in the rejection of claims 1-4, 6, 9, 10, 15, 22, 27, 32, 62-66, 69, 
70, 75, 87, 88 & 94 Iwata et al. in view of Ohtaki et al. discloses the invention 
substantially as claimed. Iwata et al. in view of Ohtaki et al. does not disclose an inlet 
flow valve. 
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inlet flow valve 




j j / >^\ rotary ptunp 

Partia l "fig ure 1 



Hancock et al. Partial Figure 1 as immediately displayed above discloses an inlet 
flow valve (12) which is spring loaded biased to a position preventing fluid discharge 
from the pump outlet to flow into the inlet of the pump and responds to a threshold 
fluid pressure in the discharge line to allow fluid from the pump discharge outlet to 
flow into the pump inlet. See Hancock et al. Figure 1 and respective portion col. 6 lines 
5-28 of the detailed description. 

It would have been obvious at the time the invention was made to take the 
invention of Iwata et al in view of Ohtaki et al. and place an inlet flow valve between 
(Pd) and line (751) so as to provide self-priming to rotary pump (100) so as to provide 
cavitation and rotor burn-out. 



* *The claims were examined with the broadest reasonable interpretation of the 
claimed structural/functional subject matter, A proper and acceptable response to this 
office action requires addressing all issues/objections/rejections invoked in this 
office action.** 
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Allowable Subject Matter 

20. Claims 13, 14, 17, 20, 21, 23-26, 34-42, 71-74, 77, 79-86, 89-93 & 95-97 are objected 
to as being dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

21 . Claims 28, 29, 43-61 are allowed. 

Response to Arguments 

22. Applicant's arguments with respect to claims 1-4, 6, 7, 9, 10, 15, 16, 18, 21-24, 27 
& 30-32 have been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

23. Any inquiry concerning this communication from the examiner should be 
directed to John F. Belena, Ph.D. whose telephone number is (703) 305-3533. The 
examiner can normally be reached on Monday through Thursday from 9:00 AM to 5:00 
PM. The examiner can also be reached on alternate Fridays from 9:00 AM to 5:00 PM. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Justine R. Yu, can be reached on (703) 308-2675. The fax number for this 
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Art Unit: 3746 

Group Art Unit 3746 is (703) 872-9302. Any inquiry of a general nature or relating to the 
status of this application or proceeding should be directed to the Group Art Unit 3746 
receptjraust whose telephone number is (703) 308-0861. 
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